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::bi$46(D0$Ei!j/)^'-h^'^-So «i:> ^^izMzx —^—48(DIh] 
li^liTI^-r^o 
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$?—48i:«i:^(c||1 2CD0lEiS[;&^TA<‘'J. 1^1 

-it>^''Vl 27!)<<f /’v'VT'J—48(ZiE0lE:^lS](Dh 

■X^Z^V^±^th<D\ZW:^t^W^h\tit>'f^h'^X^^o 

[0032]::(Dci:5(^Lrs %ZX:—'^—A8tt^\Z%^ m.^ 

It (A:^$4lH]$£i!i/aH:*l40$Ei!j) (i. Hi4(DffiiiifcJ^-r^lll-9->^ 

A’l 2(7)®iJl(DJ:b$- or 1 tL. H4lSH44a, 44b(7)®^tb^i4. H2®H:38c. 38b 

i4x (1 + a 1) X \2\Zti.^)^ ^SofcMilJzbCDtlMfl^^drKtliS 

[0033]±|BHi 2(i. 

<i:B¥.S'o -c7)H3ilSI)^—K(cfcL'rH2^—$i-48fif^ih-r'?)fc(!*^mL>d:L'‘/)<. 

/-V'y ' j—A'H1 —4 2 (z ® :#]U r x> V > 2;{)'b (7) HR) (n ^-r-1) ^ <!: ^'' 
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[0034];^(C, m4,|Elb^—>i)o HSlERl^—K cd^^H-c 
( i. m2iSMlSm20li^fELTL'<i)o ^U-h-ib. 

■eHlELTfc'y. l|2^-V'JT26liA*$S4<!:—(;t:-e0$ELri'^A<. %2'MMMM2 

[0035]^::-^. l|2^M®^20CD||2'J>^'Jii‘-'r24a)®iSj|C^-r'5)|g2+l->^'-^2 
2CD®^(DJ:b^ Oi 2«!:LT. ®^32a. 32b<7)®i!lJ:bs I|2®m38a. 38b(75®iJt 

tb^ a2«!:^^-r'SJ:^l::igtJJ](ciS^Lrfc<Z«!:lcJ;y, |g3igib^—KlcfcL'riiH 

1 ®^32b,!:|g3tt36,!:;b<(5(S[^L:[H]$E^lc^f^, 

[0036]ZCDmiT?Ml^—42^CD/^yTU —%^ \^v'f 
'p=y"J=^^34^:^m^nwii^xmn2Qtn^mM3Zht^'^^■t^o-r■f6it>■tb.m2=E 
—^—48lz.i:ymi 2(D[l$E;!)<^Jlli^nrb'-§)(D-eA:^li47!)'bai*te6 

Hi K'>^'^7'>T34(z-f^fflt'|1liZ!iC0«J:'5(C||3$ft36<!:||1 ®^3 
2b.}:(i(5(Sl^i:0$El^T'fc'§)fc^. XlC1:'#>So Z^\Z 

mi 42(im2-9->^'-V22<tiI$S^;tx-C0$EL^(t'5)o 

C0037]Z(DiiJi5gtfe^l:\ mi "E—42(Z^®^1+Tm2^—-$?—48^®±lj*i^ 
tiJihLTL'7cm2^—48fiiE0$E::^fS](CiES!)^$fe4^). 

mi jS!M®miofccfci>'m2®m38c. 38b^:n'LTaj*ii6^iEi!i-r'&o T^6:t>-^. 

m2=E—^—48^zmw}^^tzm^v->^^^ 2itm2=^^'jT26^mmm-r^o ckd 

T46fcc^l>*m4®m44b. 44a^^^LTA:^lfi4(C-ftffl-r'§)o ZOfziSb. A*l447&'b 
m2^^g726A<g)A:^h;U'i7lix>v>2(7)ai;^b;U^J:y/J'$<^cf'g)o 
[0038]ZCDh;U'j7{Eil-C:':9'A''g)d:aiC. X>i;>2A'bCDA*(7)ASP^Mimi. m2 
JKM®mi O. 20^:n'LT^tt^6^(^ttS:ti$46^igl!)L. SiycD—SlJ-emi ^—‘$'—42 

^CD®*(cd:y||2^—■$?—487{)<ai:^l46^,|gffi)-r'&:i«!:lc^j:^<, 
[0039]L/tA<or. /\''7xU— 

^H^W]tiltJi>i^>zt}^ibXti$A4{zx^W}ts(D::<—Ux^^o x<D<i^^lz^ mi^ 
—-$1—42/)^'m2-9->^'-V22;!)'biEij!l$;KTf§fl:L^7l)<b, m2^—$r—487!)<mi 
^'•\’1 2$illj!)-r'5)5|:fell^m4igit)^—K«bP¥.S'o 
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[0040]Z(7>||4iEtb"E—A*li4lcAi>X>v>2CDh;U^C7) 
Slb^^iESb‘r'§)ttiAW6(7)h;U‘:7(mit)c7)A^^s fccfcU'/^'vAU— 
|g2^—-$!—48lc■^*$&$4^^ltA^j:«!:T'SSbfi^(c^^^o ^^fz.%^=E—‘^—42i3<% 

«-r'S w A ^ I c jt. i:r ^ <b-r-5 o 

[0041 Slj!)¥;bMS3i‘ex>v>2(Dh;U^7b<A^<ai A$i6(7)Mi^7!)<A^ 

AAI44C7)@$Si^;b<tH A$i6(D0$Eiilcfcy^<. W^^lz^W}W-<D^l^t<± 
#Lrtt!A$i6(7)mi^7!)</Jx^<^i:i)<i:. AA$fi4CD0$Ei^7b<-^-Cfeor^,tiJA$66<7) 
iH]$iii[7b<±»-r-?)cfc5(c^isijgiz^^b-r-i)o t. 42<7)0$Eife(iT 


[0042]^LT. ^i^lZ^^i3<±mLfz^J 


It 


>2(Dmum<TmLfz''jr^ts mi 


42<!:<!:^,(c|^2-b->^'-V22(DlH]|E^7b<T7!)^'y > ^jb;!)?XfPiJ:-r‘5(CM-§)o 112 
■^>=^^22fy<i^±-r^tzl!blZ^ /<'VTU—A'blll^—42[z®A^^ft$^LT®^ 
a^[::0lE^$iJiJi-r^o 

[0043]Z(DJ:a(3Lr. %^=E—^—a,zilil^\z%2■^'^^^22t^f^±■t^t. 

hbli. 1 / (1 + cv 2) (7)^^otc^iiJ:b(D^M6^^cf±^^iEl!ilc^f-S>o ±fBm2-9->^' 


[0044]C(7)|| 


Kl ^ fc I' 1 5^—4 2 ±-r-g) CDL^cCl' 






K^T\ ^ilJ:b(i2fi^(7)^^ 


[0045]iil±(7)cfe5lC. milOCD^jlTb'bm 
[0046];A(^. ii!imc7)ii^^m>57lCTIf'g)ii^s fc'cfclXflJifi-T'Sli^dOLNTlji 


maiESb^—KT^sm 


"E—K(cfc(t^;tiiT?(D^^T(3fcor(i. 


% •k '> 


V 


'^2^<Dmn^^^^%'0tt^\Z^ fliZEcD^igill^—K(Cfc'lt>5#"E—-$!—42, 48(0 


u— ^tzis.miz^i^xit. Mii-^t-mi iii!)"E-K<!:i^i:ii$sii^[c 
>2$f?ihLrmi "E—•$!— 42(c^®^-t±-s„ 
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[0047]L/cA^'3r. mi 42^3 

^::<b[Ccfcy, 


[0048];^(z. gt!im^ftifi^Fi±i)ii^(c'3t'riJiBJ-r>i)o mi \^'y 

4<!:ll4il^44b,!:(7)51$g^^9II^L. Hi 'J>'J7'’^'-V14,}:Hl ffi^32c.i:^ii^-r^o 
x>v>2$^iiiLfc5|:fel|-e(Dft3iliBtr3iC0Hli2®!]"E—K<i:lll#l::. Hl"E—-Jf—4 


[0049];:Jj(C. x>v>2/)<lH]fELTL''i)^:^llr\ 

, m2.-^'^=^^22t%1 U><7'^'-V1 4A<. hi ffi^32a, 32b, 
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(54) DRIVE GEAR FOR AUTOMOBILE 




(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance power 
transmission efficiency, and to elevate driving 
force for rearward traveling while generating 
electric power, in a drive gear of a hybrid 
5 0 electric vehicle wherein power is transmitted by 
two kinds of power sources comprising an 


• ‘4 Hn 


3 j 

I I 

^5 4SU5^2-C P 


engine and plural motors using planetary gears. 
SOLUTION: This drive gear is provided with two 
.sets of planetary gear 10, 20, a fist motor 42 and 
a second motor 49, the planetary gears 10, 20 
have a member A (a first sun gear 12) 


rotation-controllable to provide deceleration drive, and a member B (a second sun gear 
22) rotation-controllable to provide acceleration drive, a first ring gear 14 (drive 
member) is selectively connectable with a member B via an input shaft 4 or an idler gear 
(a first gear 32b), a first motor 42 is selectively connectable to an output shaft 6 and 


the member B, and a second motor 48 is connectable to the member A. 


CLAIMS 

[Claim(s)] 

[Claim 1] The driving gear for automobiles characterized by providing the following. The 
driving force inputted into an input shaft can be transmitted to an output shaft through 
two or more epicyclic gears from an engine. Two or more aforementioned epicyclic 
gears are equipped with the 1st epicyclic gear and 2nd epicyclic gear, and the 1st 
epicyclic gear of the above has the member A in whom rotation inhibition is possible, 
and a drive member to obtain a slowdown drive. The 2nd epicyclic gear of the above is 
the 1st motor which can be connected with the aforementioned output shaft and the 
aforementioned member B while having the member B in whom rotation inhibition is 



possible to obtain an accelerating drive and enabling connection of this member B and 
the aforementioned drive member through an idler gearing. The 2nd motor which can be 
connected with the aforementioned member A. 

[Claim 2] The driving gear for automobiles according to claim 1 with which at least one 
gearing in the gearing which connects the aforementioned member B and the 1st motor 
of the above is characterized by serving as the aforementioned idler gearing. 

[Claim 3] The driving gear for automobiles characterized by providing the following. The 
driving force inputted into an input shaft can be transmitted to an output shaft through 
two or more epicyclic gears from an engine. Two or more aforementioned epicyclic 
gears are equipped with the 1st epicyclic gear and 2nd epicyclic gear, and the 1st 
epicyclic gear of the above has the member A in whom rotation inhibition is possible, 
and a drive member to obtain a slowdown drive. The 2nd epicyclic gear of the above is 
the 1st motor which can be connected with the aforementioned output shaft while 
having the member B in whom rotation inhibition is possible to obtain an accelerating 
drive and enabling [ that the intermittence to the aforementioned input shaft is possible, 
and ] connection of the aforementioned drive member to an auxiliary machinery driving 
shaft. The 2nd motor which can be connected with the aforementioned member A. 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 
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[Detailed Description of the Invention] 





[ 0001 ] 

[The technical field to which invention belongs] this invention can transmit the driving 
force inputted especially from an engine about an engine (internal combustion engine) 
and the driving gear of the so-called hybrid electric vehicle which has two kinds of 
sources of power of an electric motor to an output shaft through an epicyclic gear, and 
relates to the driving gear for automobiles equipped with two or more motors. 

[ 0002 ] 

[Description of the Prior Art] Conventionally, the driving force inputted from an engine 
can be transmitted to an output shaft through an epicyclic gear, and a thing like the 
publication to drawing 5 of the page 17 of a ^'automobile technical" January, 1998 issue 
of the Society of Automotive Engineers of Japan issue as a driving gear for automobiles 
equipped with two or more motors is known. 

[0003] While dividing the torque inputted from an engine by the epicyclic gear and 
transmitting a part of torque to an output shaft mechanically in case it drives and runs 
with an engine if it is in the above-mentioned conventional example, it generates 
electricity with the remaining torque, and it is constituted so that an output shaft may 
be driven by the motor with this power. 

[0004] 

[Problem(s) to be Solved by the Invention] If it is in the above-mentioned conventional 
example, since the so-called ratio of the electric power transfer which supplies the 
power generated with a part of power of an engine to a motor, and transmits power is 
high, the loss produced in process in which power is transmitted tends to become large. 
That is, generally the power transmission efficiency of the electric root which changes 
the driving force of an engine into the electrical and electric equipment with a generator, 
and is again driven by the motor is inferior compared with mechanical transmission, 
such as a gearing. For this reason, when a high load runs in the state of this drive in an 
engine, it becomes the factor which the rate of a power transfer ratio in the electric 
root increases [ factor ], and worsens mpg, and there is a problem of spoiling a part of 
goodness of a hybrid car. 



[0005] Moreover, since the compressor of a refrigeration system cannot be operated 
where an engine is suspended, there is also a problem of an idling halt in the time of a 
prolonged stop etc. being difficult for the hot stage of summer, and spoiling mpg. 
Furthermore, since the rate of a power transfer ratio in the electric root is high as 
mentioned above and the necessary motor capacity to an engine output (capacity) 
becomes large, there is also a problem that a manufacturing cost becomes high. 

[0006] Then, these people raised the power transmission efficiency and applied for 
invention aiming at improving mpg in Japanese Patent Application No. 10-169115, 
Japanese Patent Application No. 10-183222, and Japanese Patent Application No. 
10-342294 while they lessened power transfer by the electric root and made small 
necessary motor capacity to an engine output. However, it was a technical problem that 
the driving force at the time of going astern like a prolonged go-astern run, generating 
electricity with an engine is small. 

[0007] this invention is enlarging with advance driving force at the time of going astern, 
generating electricity with an engine employing efficiently the feature of the 
above-mentioned invention for which these people's applied to the same extent, and 
aims at making easy application in the automobile where especially the weight of a 
commercial vehicle etc. is heavy. 

[0008] Moreover, a common commercial vehicle drives the device called auxiliary 
machinery other than the operation driven in order for an engine to make it run an 
automobile, such as a hydraulic pump for the air compressor for a brake, and power 
steering, and a compressor of a refrigeration system. Furthermore, when using it for 
special uses, such as a dump truck, and a vacuum car, a dust vehicle, a hydraulic pump, 
a vacuum pump, etc. may be driven independently. 

■* 

[0009] Although these have what is used while an automobile stops, and the thing to 
drive also during a run, when driving such auxiliary machinery especially during a stop, 
an engine becomes low low load operation of the thermal efficiency called so-called 
partial load. Therefore, carrying out low load operation only for the drive of such 
auxiliary machinery worsens mpg, and it serves as a basis which spoils the goodness of 



a hybrid electric vehicle. 

[0010] Then, this invention is also set in the state where the engine was suspended in 
the time of a prolonged stop etc. Auxiliary machinery, such as a compressor of a 
refrigeration system, and an air compressor for brakes, a hydraulic pump for power 
steering which are used with a commercial vehicle, from the first In using it for special 
uses, such as a dump truck, and a vacuum car, a dust vehicle, as a hydraulic pump, a 
vacuum pump, etc. can be easily driven by the motor, low load operation of an engine is 
prevented, and it aims at aiming at much more improvement in mpg. 

[ 0011 ] 

[Means for Solving the Problem] If it is in the driving gear for automobiles of this 

V 

invention according to claim 1 in order to attain the above-mentioned purpose The 
driving force inputted into an input shaft can be transmitted to an output shaft through 
two or more epicyclic gears from an engine. Two or more epicyclic gears are equipped 
with the 1st epicyclic gear and 2nd epicyclic gear, and the 1st epicyclic gear has the 
member A in whom rotation inhibition is possible, and a drive member to obtain a 
slowdown drive. While the 2nd epicyclic gear has the member B in whom rotation 
inhibition is possible to obtain an accelerating drive and enables connection of this 
member B and a drive member through an idler gearing It is characterized by forming 
the 1st motor which can be connected with an output shaft and the aforementioned 

_ -N 

member B, and the 2nd motor which can be connected with Member A. 

[0012] If it is in the driving gear for automobiles of this invention according to claim 2, at 
least one gearing in the gearing which connects Member B and the 1st motor is 
characterized by serving as an idler gearing. 

[0013] If it is in the driving gear for automobiles of this invention according to claim 3 
The driving force inputted into an input shaft can be transmitted to an output shaft 
through two or more epicyclic gears from an engine. Two or more epicyclic gears are 
equipped with the 1st epicyclic gear and 2nd epicyclic gear, and the 1st epicyclic gear 
has the member A in whom rotation inhibition is possible, and a drive member to obtain 
a slowdown drive. While the 2nd epicyclic gear has the member B in whom rotation 



inhibition is possible to obtain an accelerating drive and enables [ that the intermittence 
to an input shaft is possible, and ] connection of a drive member to an auxiliary 
machinery driving shaft, it is characterized by forming the 1st motor which can be 
connected with an output shaft, and the 2nd motor which can be connected with 
Member A. 


[0014] 

[Function] If it is in the driving gear for automobiles of this invention according to claim 
1 The driving force inputted into an input shaft can be transmitted to an output shaft 
through two or more epicyclic gears from an engine. Two or more epicyclic gears are 
equipped with the 1st epicyclic gear and 2nd epicyclic gear, and the 1st epicyclic gear 
has the member A in whom rotation inhibition is possible, and a drive member to obtain 
a slowdown drive. While the 2nd epicyclic gear has the member B in whom rotation 
inhibition is possible to obtain an accelerating drive and enables connection of this 
member B and a drive member through an idler gearing Since the 1st motor which can 
be connected with an output shaft and the aforementioned member B, and the 2nd 
motor which can be connected with Member A were formed, in go-astern while 
generating electricity, Member B does the inversion drive of the drive member, and 
transmits go-astern driving force mechanically. 

[0015] Moreover, if it is in the driving gear for automobiles of this invention according to 
claim 2, since at least one gearing in the gearing which connects Member B and the 1st 
motor serves as the idler gearing, at least one gearing in the gearing which connects the 
1 st motor with Member B at the time of go-astern while generating electricity does the 
inversion drive of the drive member. 

[0016] Moreover, if it is in the driving gear for automobiles of this invention according to 
claim 3 The driving force inputted into an input shaft can be transmitted to an output 
shaft through two or more epicyclic gears from an engine. Two or more epicyclic gears 
are equipped with the 1st epicyclic gear and 2nd epicyclic gear, and the 1st epicyclic 
gear has the member A in whom rotation inhibition is possible, and a drive member to 
obtain a slowdown drive. While the 2nd epicyclic gear has the member B in whom 



rotation inhibition is possible to obtain an accelerating drive and enables [ that the 
intermittence to an input shaft is possible, and ] connection of a drive member to an 
auxiliary machinery driving shaft Since the 1st motor which can be connected with an 
output shaft, and the 2nd motor which can be connected with Member A were formed, 
When the engine is rotating, an engine drives auxiliary machinery, such as an air 
compressor or a hydraulic pump, and after the engine has stopped, the 2nd motor 
drives them through the 1st epicyclic gear. 

[0017] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on drawing. Drawing 1 is the skeleton view of the principal part in the 
driving gear for automobiles of this invention. An engine 2, an input shaft 4, and an 
output shaft 6 are the same axial centers, and the 1st epicyclic gear 10 is arranged on 
the 1st shaft 8 arranged at these and parallel. The 1st epicyclic gear 10 consists of 1st 
PINIYON 18 which is supported to revolve by the 1st sun gear 12, the 1st starter ring 
14, and the 1 st carrier 16 and this 1 st carrier 16, and gears with the 1 st sun gear 12 and 
the 1st starter ring 14. 

[0018] The 2nd epicyclic gear 20 is formed on the same shaft as an input shaft 4 and an 
output shaft, and consists of 2nd PINIYON 28 which is supported to revolve by the 2nd 
sun gear 22, the 2nd starter ring 24, and the 2nd carrier 26 and this 2nd carrier 26, and 
gears with the 2nd sun gear 22 and the 2nd starter ring 24. The shaft with which the 2nd 
epicyclic gear 20 has been arranged is called 2nd shaft 30. 

[0019] The engine 2 was connected with the 2nd carrier 26 through the input shaft 4, 
and the 2nd starter ring 24 has connected it with the output shaft 6. The 2nd sun gear 
22 constitutes Member B so that it may mention later, the 2nd sun gear 22 — the [ the 
1 st gearing 32a and 32b and ] — 1 locking-dog clutch 34 — minding — the 3rd shaft 36 
— alternative — connection — possible — an output shaft 6 — the [ the 2nd gearing 
38a and 38b and ] — it can connect with the 3rd shaft 36 alternatively through 1 
locking-dog clutch 34 Drawing, 2nd gearing 38b has connected with the 3rd shaft 36. 
The 3rd shaft 36 is connected with the 1 st motor 42 through the 3rd gearing 40a and 



40b. 


[0020] It can 44b Reach, and can connect with the 1st starter ring 14 alternatively 
through the 2nd locking-dog clutch 46, and an input shaft 4 shows 4th gearing 44a and 
the state where the input shaft 4 connected with the 1st starter ring 14, drawing. The 
1st starter ring 14 constitutes the drive member of this invention. The 1st carrier 16 is 
connected with the output shaft 6 through the 2nd gearing 38c and 38a. The 1st sun 
gear 12 is connected with the 2nd motor 48, and it constitutes the member A of this 
invention so that it may mention later. Moreover, the 1st starter ring 14 can connect 
the 2nd sun gear 22 alternatively through the 2nd locking-dog clutch 46 and the 1st 
gearing 32c, 32b, and 32a. Although the 1st gearing 32b and 32c separates drawing and 
it is drawn, it has geared in practice. Furthermore, the 1st starter ring 14 has connected 


with the auxiliary machinery driving shaft 52 through the 5th gearing 50a and 50b. 
[0021] The 1st motor 42 and the 2nd motor 48 have the function as a motor, and the 
function as a generator and the function of a brake to control rotation further, and can 
change them arbitrarily by the instructions from the controller which is not illustrated 
while they are changed to right rotation and inverse rotation in a hand of cut, 
respectively. 

[0022] Since the automobile carrying the driving gear shown in drawing 1 has two kinds 
of sources of driving force, an engine 2, and the 1 st motor 42 and the 2nd motor 48, it 
constitutes the so-called hybrid electric vehicle. 

[0023] Next, the operation of the driving gear of the above-mentioned composition is 
explained. By the following explanation, it is the same as an engine 2, or rotation of the 
direction which advances an automobile, or the direction interlocked with it is said, and 




reverse rotation”^ says rotation of the opposite direction as "positive rotation. 


[0024] The start and the acceleration by the power which first is supplied from the 
dc-battery which is not illustrated are explained. Usually, when the automobile has 
stopped, the engine 2 has also stopped. In the state of drawing 1 , since the 1st motor 
42 is connected with the output shaft 6 through the 3rd gearing 40b and 40a, the 1st 
locking-dog clutch 34, the 3rd shaft 36, and the 2nd gearing 38b and 38a, it is supplying 



power from a dc-battery so that the 1 st motor 42 may right-rotate, and an output shaft 
6 is driven in the advance direction, an automobile is started, and acceleration is begun. 
Thus, the state of driving only by the 1st motor 42 is called 1st drive mode. 

[0025] Next, in order to strengthen driving force further, the operation at the time of 
starting an engine 2 is explained. Under a stop or in a low speed, in addition to a drive by 
the 1st motor 42, it can energize on the 2nd motor 48 and an engine 2 can be rotated. 
Moreover, when the speed of an automobile is high, in addition to a drive by the 1st 
motor 42, an engine 2 can be rotated by making the 2nd motor 48 generate electricity. 
That is, if torque acts on the 2nd motor 48, since the 1st starter ring 14 will be driven 
with the reaction force, an engine 2 is right-rotated through the 2nd locking-dog clutch 
46 and the 4th gearing 44b and 44a, and an input shaft 4. If fuel is supplied to an engine 
2 or it controls connecting the firing circuit which is not illustrated etc. here, an engine 
2 will start. 

[0026] If an engine 2 starts and a drive is begun, power transfer will be performed as 
follows. Carrying out the slowdown drive of the output shaft 6 through the 1 st carrier 16 
and the 2nd gearing 38c and 38a, the 1st sun gear 12 is driven in the reverse rotation 
direction with the reaction force, and the 2nd motor 48 connected with the 1 st sun gear 
12 is made to generate electricity, if an engine 2 drives the 1st starter ring 14 through 
the 4th gearing 44a and 44b and the 2nd locking-dog clutch 46. The generated power is 
supplied to the 1st motor 42 through the controller which is not illustrated, and the 1st 
motor 42 drives an output shaft 6 like the 1st drive mode. 

[0027] Under the present circumstances, the torque transmitted to an output shaft 6 
becomes the sum total of the torque in which an engine 2 carries out power transfer 
mechanically through the 1st epicyclic gear 10, and the driving torque of the 1st motor 
42. Therefore, if it continues supplying power to the 1 st motor 42 from a dc-battery, the 
1 st motor 42 will be driven with the power from a dc-battery, and the power which the 
2nd motor 48 generated, and the source of power will become an engine 2 and a 
dc-battery. 

[0028] Here, if the electric power supply from a dc-battery is stopped, the 1 st motor 42 



will be driven only with the power which the 2nd motor 48 generated, and the sources of 
power also including the torque by which the power transfer of the output shaft 6 is 
mechanically carried out through the 1st epicyclic gear 10 will become only an engine 2. 
Moreover, a part of power which the 2nd motor 48 generated can also be used for 
charge of a dc-battery. Thus, while the 2nd motor 48 generates electricity through the 
1st epicyclic gear 10, the 1st motor 42 calls the state of driving an output shaft 6 2nd 
drive mode. 

* 

[0029] The ratio (change gear ratio) of the rotational frequency of an input shaft 4 and 
the rotational frequency of an output shaft 6 in this 2nd drive mode is automatically 
decided with the size of the torque of the engine 2 included in an input shaft 4, the size 
of the torque (load) of the output shaft 6 which drives an automobile, the power 
supplied to the 1st motor 42 from a dc-battery. Moreover, the power which the 2nd 
motor 48 generates also changes according to them. 

[0030] That is, if an automobile is more sharply [ when / that the torque of an engine 2 
is large / the load of an output shaft 6 is large / the rotational frequency of an input 
shaft 4 / than the rotational frequency of an output shaft 6 ] high at a low speed, the 
speed of an automobile rises gradually and the load of an output shaft 6 becomes small, 
even if the rotational frequency of an input shaft 2 is fixed, it will change to a stepless 
story so that the rotational frequency of an output shaft 6 may rise. The rotational 
frequency of the 2nd motor 48 descends simultaneously. 

[0031] And if the vehicle speed goes up further or the rotational frequency of an engine 
2 descends, the rotational frequency of the 1st sun gear 12 will fall with the 2nd motor 
48, and it will come to stop soon. In order for the 1st sun gear 12 to stop, it is necessary 
to supply power and to control rotation electrically so that the 2nd motor 48 may be 
made to generate the torque of a right hand of cut from a dc-battery. Usually, since a 
motor has the property of taking out the torque in the state of 0 with the biggest 
rotational frequency, the power taken to control the 1st sun gear 12 is slight. 

[0032] When the 1 st sun gear 12 stops with the 2nd motor 48, thus, a change gear ratio 
(an input-shaft rotational frequency / output-shaft rotational frequency) If the ratio of 



the number of teeth of the 1 st sun gear 12 to the number of teeth of the 1 st starter ring 
14 is set to alpha 1 and the gear ratio of i4 and the 2nd gearing 38c and 38b is made into 
i2 for the 4th gearing's 44a and 44b gear ratio, it will become i4x(1+alpha1) xi2 and will 
become mechanical power transfer of the fixed reduction gear ratio. 

[0033] The 1st sun gear 12 of the above constitutes the member A of this invention 
which enables a slowdown drive from carrying out rotation inhibition, and calls the state 
of mechanical power transfer of the fixed reduction gear ratio 3rd drive mode. Although 
it does not generate electricity since the 2nd motor 48 stops in this 3rd drive mode, 
while being able to carry out an electric power supply to the 1st motor 42 from a 
dc”battery and being able to assist a drive from an engine 2, carrying out a conversely 
mechanical slowdown drive, the 1st motor 42 can be made to be able to generate 
electricity and a dc-battery can also be charged. 

[0034] Next, the shift to the 4th drive mode is explained. The 2nd epicyclic gear 20 is 
raced in the state of the 3rd drive mode. That is, although the 2nd starter ring 24 is 
rotating by the output shaft 6 and one and the 2nd carrier 26 is rotating by the input 
shaft 4 and one, torque is not acting on the 2nd epicyclic gear 20. 

[0035] Here, in the 3rd drive mode, 1st gearing 32b and the 3rd shaft 36 become the 
almost same rotational frequency by setting up appropriately, using the ratio of the 
number of teeth of the 2nd sun gear 22 to the number of teeth of the 2nd starter ring 
24 of the 2nd epicyclic gear 20 as alpha 2, so that the 1st gearing’s 32a and 32b gear 
ratio and the 2nd gearing's 38a and 38b gear ratio may be adjusted with alpha 2. 

[0036] The electric power supply from the dc-battery to the 1st motor 42 is stopped in 
this state, the 1st locking-dog clutch 34 is moved to left-hand side, and the 3rd shaft 
36 and 1st gearing 32b are connected. That is, although the power transfer to an output 
shaft 6 from an input shaft 4 is performed since rotation of the 1st sun gear 12 is 
controlled by the 2nd motor 48, since the electric power supply to the 1st motor 42 is 
cut off, the torque which acts on the 1 st locking-dog clutch 34 is 0 and the 3rd shaft 36 
and 1st gearing 32b are the almost same rotational frequencies as mentioned above, a 
connection-related change can be performed smoothly. Thereby, the 1st motor 42 is 

i 



connected with the 2nd sun gear 22, and continues rotating. 

[0037] If the 1st motor 42 is made to generate electricity and an electric power supply 
is carried out to the 2nd motor 48 in the state of this connection, the 2nd motor 48 
which was being controlled will begin a drive to a right hand of cut, and the output 
torque will drive an output shaft 6 through the 1st epicyclic gear 10 and the 2nd gearing 
38c and 38b. That is, the 1st sun gear 12 driven on the 2nd motor 48 carries out the 
slowdown drive of the 2nd carrier 26. Under the present circumstances, the reaction 
force torque acts on the 1st starter ring 14. This reaction force torque acts on an input 
shaft 4 through the 2nd locking-dog clutch 46 and the 4th gearing 44b and 44a. For this 
reason, the input torque which enters 2nd carrier 26 from an input shaft 4 becomes 
smaller than the output torque of an engine 2. 

[0038] The great portion of input from an engine 2 will drive an output shaft 6 
mechanically through the 1st and the 2nd epicyclic gear 10 and 20, the 1st motor 42 will 
be made to generate it by the remaining parts, and the 2nd motor 48 will drive an output 
shaft 6 with the power so that it may understand by this torque transmission. 

[0039] therefore, the power with which the power transmitted electrically goes into an 
input shaft 4 from an engine 2 in the state where there is no electric power supply from 
a dc-battery — very — a part — it is . Thus, while the 1 st motor 42 drives from the 2nd 
sun gear 22 and generates electricity, the 2nd motor 48 calls the state of driving the 1st 
sun gear 12 4th drive mode. 

[0040] The change gear ratio in this 4th drive mode also becomes settled automatically 
with the size of the torque of the engine 2 included in an input shaft 4, the size of the 
torque (load) of the output shaft 6 which drives an automobile, the power supplied to 
the 2nd motor 48 from a dc-battery. Moreover, the power which the 1st motor 42 
generates also changes according to them. 

[0041] That is, if the rotational frequency of an automobile of an input shaft 4 is higher 
than the rotational frequency of an output shaft 6 at a low speed when [ that the torque 
of an engine 2 is large ] the load of an output shaft 6 is large, the speed of an automobile 
rises gradually and the load of an output shaft 6 becomes small, even if the rotational 
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frequency of an input shaft 4 is fixed, it will change to a stepless story so that the 
rotational frequency of an output shaft 6 may rise. The rotational frequency of the 1 st 
motor 42 descends simultaneously. 

[0042] And if the vehicle speed goes up further or the rotational frequency of an engine 
2 descends, the rotational frequency of the 2nd sun gear 22 will fall with the 1st motor 
42, and it will come to stop soon. In order that the 2nd sun gear 22 may stop, power is 
supplied to the 1st motor 42 from a dc-battery, and rotation is controlled electrically. 
[0043] Thus, if the 2nd sun gear 22 stops with the 1st motor 42, a change gear ratio will 
become the mechanical accelerating drive of the fixed change gear ratio of 
1/(1-i-alpha2). The 2nd sun gear 22 of the above constitutes the member B of this 
invention which enables the accelerating drive with the change gear ratio which became 
settled by carrying out rotation inhibition, and calls the state of carrying out an 
accelerating drive mechanically 5th drive mode. 

[0044] By carrying out an electric power supply to the 2nd motor 48 from a dc-battery, 
although it does not generate electricity since the 1st motor 42 stops also in this 5th 
drive mode, while being able to assist a drive from an engine 2, carrying out an 
accelerating drive mechanically conversely, the 2nd motor 48 can be made to be able to 
generate electricity and a dc-battery can also be charged. 

[0045] As mentioned above, a change gear ratio changes from start of the vehicle 
speed 0 to a stepless story continuously to the 5th drive mode including two kinds of 
fixed values, 

[0046] Next, the case which lowers the speed of an automobile gradually where it case 
and brakes is explained, the [ the 3rd drive mode or ] — if it is in a run at the high speed 
in 5 drive mode, while severing the fuel supply to an engine 2, the relation between 
power generation and a drive of each motors 42 and 48 in each above-mentioned drive 
mode is reversed, and a dc-battery is charged while controlling and braking so that the 
amount of power generation may increase Moreover, it is made the same connection 
relation as the 1st drive mode shown in drawing 1 , an engine 2 is suspended, and the 
1st motor 42 is made to generate electricity in a low speed. 



[0047] Therefore, while performing a moderate slowdown and moderate braking by 
controlling appropriately the amount of power generation of the 1st motor 42 and the 
2nd motor 48, conventionally, a part of kinetic energy of the automobile which was being 
changed and thrown away into heat by friction brake can be changed into the electrical 
and electric equipment, it can store in a dc-battery, and the so-called energy 
regeneration can be performed. The effect which lessens fuel consumption of an 
automobile by using it in case the power stored in the dc-battery by energy 
regeneration next accelerates an automobile is acquired. 

[0048] Next, the case where an automobile is reversed is explained. When going astern, 
with drawing 1 , the 1st locking-dog clutch 34 moves the 2nd locking-dog clutch 46 to 
right-hand side, cancels connection to the 1st starter ring 14 and 4th gearing 44b, and 
connects the 1st starter ring 14 and 1st gearing 32c. Go-astern in the state where the 
engine 2 was suspended can perform acceleration from start by making the 1st motor 
42 supply and rotate reversely power like the 1st drive mode of advance. 

[0049] Next, the case where it goes astern in the state where the engine 2 is rotating, 
generating electricity is explained. In this case, since the 1st starter ring 14 is 
connected with the 2nd sun gear 22 through three gearings of the 1st gearing 32a, 32b, 
and 32c, the 1st starter ring 14 is driven to a hand of cut with the reverse direction 
which was being driven from the engine 2 in the 2nd drive mode of advance. 

[0050] Namely, torque division of the torque which went into the 2nd carrier 26 through 
the input shaft 4 from the engine 2 is carried out by the 2nd epicyclic gear 20, a part 
drives an output shaft 6 in the advance direction from the 2nd starter ring 24, and the 
remaining parts drive the 1st starter ring 14 in the reverse rotation direction through 
the 1st gearing 32a, 32b, and 32c from the 2nd sun gear 22. Usually, although rotation of 
the 2nd sun gear 22 is performed through an idler gearing for making it reverse and 
telling the 1st starter ring 14, 1st gearing 32b will achieve an idler gearings function in 
this case at the time of go-astern. 

[0051] For this reason, in the 1st epicyclic gear 10, the 1st starter ring 14 carries out 
the inversion slowdown drive of the 1st carrier 16, and with the reaction force, the 1st 



sun gear 12 rotates right and generates electricity. The generated power is supplied to 
the 1st motor 42 through a controller. Therefore, although an output shaft 6 is driven 
with the torque of the advance direction from the 2nd starter ring 24, from the 1st 
carrier 16 and the 1st motor 42, it drives with the torque of the reverse rotation 
direction in which it is excelled, and, in total, the almost same driving force as the 2nd 
drive mode of advance can be demonstrated. 

[0052] Next, an operation of the auxiliary machinery driving shaft 52 is explained. The 
auxiliary machinery driving shaft 52 drives auxiliary machinery, such as a hydraulic pump 
for the air compressor for the brake which is not illustrated, and power steering, and a 
compressor of a refrigeration system. The state which showed in drawing 1 has the 2nd 
locking-dog clutch 46 in left-hand side, and the auxiliary machinery driving shaft 52 is 
connected with the engine 2 through the 4th gearing 44a and 44b, the 2nd locking-dog 
clutch 46, and the 5th gearing 50a and 50b. Therefore, the auxiliary machinery driving 
shaft 52 will drive with an engine 2 during the usual run. 

[0053] Generally, it is under stop that an engine 2 may especially stop for a long time. In 
this case, it is made the neutrality whose any of 4th gearing 44b and 1 st gearing 32c do 
not connect the 2nd locking-dog clutch 46, and the 2nd motor 48 is made to rotate 
reversely. Thereby, the 1st starter ring 14 right-rotates and drives the auxiliary 
machinery driving shaft 52 to the same hand of cut as the case where it drives with an 
engine 2. 

[0054] Under the present circumstances, since the torque of the go-astern direction 
acts on the 1st carrier 16, it prevents making the brake or PAKINGUROKKU mechanism 
for parking which is not illustrated act, or making the 1st motor 42 demonstrate the 
torque of the advance direction, and an automobile going astern. Thus, even if the 
engine 2 has stopped during a stop, auxiliary machinery can be driven by the 2nd motor 
48. The auxiliary machinery driving shaft 52 can also drive a hydraulic pump, a vacuum 
pump, etc. in the automobile which does the special work of a dump truck, a vacuum car, 
a dust vehicle, etc., etc. other than common auxiliary machinery. 

[0055] Like [ if it is in the operation gestalt of drawing 1 ] invention for which these 



people applied before, as mentioned above, Member A, Member B, and an output shaft 6, 
By control of the 1st, and power generation, a drive and inhibition of the 2nd motor 42 
and 48, the various drive modes from the above-mentioned 1st drive mode to the 5th 
drive mode can be chosen as the 1 st and a connection relation row with the 2nd motor 
42 and 48, and they can be run an automobile. 

[0056] While being able to change gears to a stepless story from start of the vehicle 
speed 0 to the 5th drive mode especially While driving force equivalent to advance is 
obtained in the drive mode mechanical power transfer of two kinds of fixed change gear 
ratios, a slowdown and accelerating, is not only possible, but it runs while generating 
electricity by prolonged go-astern drive Since auxiliary machinery can be driven 
suspending an engine 2 during a prolonged stop, a technical problem when applying to a 
commercial vehicle is solvable. 

[0057] Next, drawing 2 is a skeleton view showing the gestalt of other operations in the 
driving gear for automobiles of this invention. First, it explains focusing on the 
difference from the gestalt of operation shown in drawing 1 . The input shaft 4 is 
connected only with the 1st carrier 16. Although the connection relation between the 
2nd epicyclic gear 20, an output shaft 6, and the 3rd shaft 36 and the connection 
relation between the 2nd sun gear 22 and the 3rd shaft 36 are the same as that of the 
gestalt of operation shown in drawing 1 , the 1st motor 42 is directly connected with the 
3rd shaft 36. The 2nd sun gear 22 constitutes the member B of this invention who 
enables an accelerating drive from carrying out rotation inhibition. 

[0058] the 1st starter ring 14 of the 1st epicyclic gear 10 — the [ the 1st gearing 32a 
and 32c and ] — while being able to connect with the 2nd sun gear 22 alternatively 
through 2 locking-dog clutch 46 — the [ the 1st gearing 32a and 32b, the 3rd gearing 
40a and 40b, and ] — it can connect with the 2nd sun gear 22 alternatively through 2 
locking-dog clutch 46 The 1st sun gear 12 constitutes the member A of this invention 
who enables a slowdown drive from carrying out rotation inhibition. 

[0059] Drawing, although the 3rd gearing 40a and 40b separates and it is drawn, both 
have geared. In this case, by moving the 2nd locking-dog clutch 46 to left-hand side at 



the time of go-astern, rotation of the 1st sun gear 12 can be reversed and it can tell to 
the 1 st starter ring 14. In the gestalt of operation of drawing 2 , 1 st gearing 32b and 3rd 
gearing 40a will achieve an idler gearing s function at the time of go-astern. 

[0060] The 1st sun gear 12 is connected with the 2nd motor 48 while it constitutes 
Member A, and it can connect the 1st motor 42 with the 2nd sun gear 22 and output 
shaft 6 which constitute Member B alternatively. 

[0061] As mentioned above, although a part of composition differs, Member A, Member 
B and the output shaft 6, and the 1st and the connection relation with the 2nd motor 42 
and 48 are the same as the gestalt of operation shown in drawing 1 . moreover, between 
the 2nd sun gear 22 (member B) in the case of go-astern, and the 1st starter ring 14 
(drive member) — the [1st gearing 32b and ] — the same is said of the connection 
relation between which it is placed by 3 gearing 40a (idler gearing) 

[0062] Although detailed explanation is omitted The drive of a change gear ratio [Hess 
stage / from start of the vehicle speed 0 to the 5th drive mode ] is possible like the 
gestalt of the operation which also showed the operation in the gestalt of operation of 
drawing 2 to drawing 1 . mechanical power transfer of two kinds of fixed change gear 
ratios, a slowdown and accelerating, eye a possible hatchet, While being able to make a 
power transmission efficiency high in the high 4th drive mode of operating frequency to 
a regular run especially, in go-astern while generating electricity, it can be made the 
almost same driving force as advance. 

[0063] as mentioned above, as explained, also in the form of which operation,-less 
stage gear change is possible for this invention, and mechanical power transfer of two 
kinds of fixed change gear ratios, a slowdown and accelerating, is possible for it — etc. 
— since it constituted so that Member B and a drive member could connect through an 
idler gearing while the power transmission efficiency became high generally, while 
generating electricity, driving force of a go-astern run can be made almost the same as 
advance In the form of each operation shown in drawing 1 and drawing 2 , although the 
idler gearing at the time of go-astern is made to make some gearings which use to an 
advance run serve a double purpose, even if it prepares the idler gearing only for 



go-astern independently, it cannot be overemphasized that the same effect is acquired. 
[0064] Moreover, in the form of operation shown in drawing 1 , since it is possible to 
drive auxiliary machinery by the motor after the engine has stopped at the time of a 
prolonged stop, especially when it applies to a commercial vehicle, the goodness of a 
hybrid car can be demonstrated. 

[0065] Based on this contractor's general knowledge, each shaft can be arranged or the 
driving gear for automobiles of this invention can be carried out in the mode which 
added change and improvement of preparing a multiple disc clutch instead of a 
locking-dog clutch so that the whole may become compact. 

[0066] 

[Effect of the Invention] As mentioned above, according to the driving gear for 
automobiles of this invention, the following effects can be acquired as explained. 

(1) According to the driving gear for automobiles of this invention according to claim 1, 
the driving force inputted into an input shaft can be transmitted to an output shaft 
through two or more epicyclic gears from an engine. Two or more epicyclic gears are 
equipped with the 1st epicyclic gear and 2nd epicyclic gear, and the 1st epicyclic gear 
has the member A in whom rotation inhibition is possible, and a drive member to obtain 
a slowdown drive. While the 2nd epicyclic gear has the member B in whom rotation 
inhibition is possible to obtain an accelerating drive and enables connection of this 
member B and a drive member through an idler gearing Since the 1st motor which can 
be connected with an output shaft and the aforementioned member B, and the 2nd 
motor which can be connected with Member A were formed, In go-astern while 
generating electricity, Member B can do the inversion drive of the drive member, can 
transmit go-astern driving force mechanically, and can get the almost same driving 
force as advance together with the inversion drive by the 1 st motor. 

[0067] (2) Since at least one gearing in the gearing which connects Member B and the 
1st motor serves as the idler gearing according to the driving gear for automobiles of 
this invention according to claim 2, go-astern driving force while generating electricity 
with a few gearing compared with preparing the idler gearing of exclusive use can be 



secured, and a manufacturing cost can be made cheap. 

[0068] (3) According to the driving gear for automobiles of this invention according to 
claim 3, the driving force inputted into an input shaft can be transmitted to an output 
shaft through two or more epicyclic gears from an engine. Two or more epicyclic gears 
are equipped with the 1st epicyclic gear and 2nd epicyclic gear, and the 1st epicyclic 
gear has the member A in whom rotation inhibition is possible, and a drive member to 
obtain a slowdown drive. While the 2nd epicyclic gear has the member B in whom 
rotation inhibition is possible to obtain an accelerating drive and enables [ that the 
intermittence to an input shaft is possible, and ] connection of a drive member to an 
auxiliary machinery driving shaft Since the 1st motor which can be connected with an 
output shaft, and the 2nd motor which can be connected with Member A were formed, 
Since the 2nd motor drives auxiliary machinery through the 1st epicyclic gear and an 
auxiliary machinery driving shaft in the state where the engine stopped, low load 
operation of the engine in a prolonged stop can be avoided, and mpg can be improved. 


[Brief Description of the Drawings] 

[Drawing l] It is the skeleton view of the driving gear for automobiles of this 
invention. 

[Drawing 2] It is the skeleton view of other operation gestalten in the driving 
gear for automobiles of this invention. 

[Description of Notations] 

2 - Engine 
4 - Input shaft 
0: Output shaft 
8: The 1st shaft 
10: The 1st epicyclic gear 
12 - The 1st sun gear 
14 - The 1st starter ring 
10: The 1st carrier 



18: The 1st PINIYON 

20: The 2nd epicyclic gear 

22: The 2nd sun gear 

24: The 2nd starter ring 

26: The 2nd carrier 

28: The 2nd PINIYON 

30: The 2nd shaft 

32: The 1st gearing 

34: The 1st locking-dog clutch 

36: The 3rd shaft 

38: The 2nd gearing 

40: The 3rd gearing 

42: The 1st motor 

44 : The 4th gearing 

46: The 2nd locking-dog clutch 

48: The 2nd motor 

50: The 5th gearing 

52: Auxiliary machinery driving shaft 

[Drawing l1 
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